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SECTION A (36 marks)

1 A point P moves round the curve with equation 3x? + 4y2 =4,
At time ¢, P is at the point (x, y), as shown in Fig. 1 below.

FIG. 1
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(i) Find % in terms of x and y. [2]

(ii) When P is at the point on the curve with x-coordinate 1

and positive y-coordinate, % =4,

Find % at this point. [4]

2 The three functions f(x), g(x) and h(x) are defined as follows:

_ X _ : o —2x?
f(x) = P g(x) =1+sin2x and h(x) = 3e :

In the table in the Answer Book or in the table provided in the
insert, write Yes or No in each space to indicate whether the
function is odd, whether it is even, and whether it is periodic.
If a function is periodic, state its period. [4]



3 The mass of a radioactive material decreases exponentially.
Its ‘half-life’ is the time required for the mass of the material
to reduce to half its initial value. The half-life of plutonium
241 is 14.4 years.

(i) Write down the percentage of the initial mass of
plutonium 241 remaining after 28.8 years. [1]

(ii) The mass M grams of plutonium 241 at time 7 years is
given by the equation

M=Mye™
where M, grams is the initial mass and & is a constant.

Find %, giving your answer correct to two significant
figures. [3]

4 Fig. 4 below shows part of the curve with equation
y=e “sin2x.

FIG. 4
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Find the coordinates of the maximum point P. [6]



5

(i) On the same axes, sketch the graphs of y =—|x+1/| and
y=2x. [3]

(ii) Solve the equation —|x+1|=2x. [2]

The function h(x) is such that h(x) = fg(x), where

f(x) = 2x+%7t for x € R and g(x) = arcsinx for -1 <x < 1.

(i) Find h(%), giving your answer as a multiple of 77. [2]
(i) Find h™(x). [4]

Prove that n> — 3n? + 2n is divisible by 6 for all positive
integers n. [5]



SECTION B (36 marks)
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to the curve at P (1, 1) intersects the y-axis at Q.

8 Fig. 8 shows the curve with equation y = The tangent

FIG. 8
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(i) Show that iyc = 1«‘)2'
X X

Hence find the equation of PQ, giving your answer in the
form ax+ by + c = 0, where a, b and c are integers. [7]

(ii) Show that the substitution « = 1 + Vx transforms

2

dx to

(ifi) Hence find the exact area of the region enclosed by the
curve, the y-axis and the line PQ. [8]



9 Fig. 9 below shows the curves with equations y = Inx and
y = 2In(x — 2) which intersect at Q. The curve y = 2In(x — 2)
crosses the x-axis at P.

FIG. 9
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(i) Describe a sequence of two transformations which maps
the curve y = Inx onto the curve y = 2In(x — 2). [3]

(ii) Find the exact coordinates of P and Q. [5]

(ifi) Using integration by parts, show that | Inx dx = xlnx —x + ¢,
where c is an arbitrary constant. [3]

(iv) Hence show that the area of the finite region enclosed by

the curve y = Inx, the curve y = 2In(x — 2) and the x-axis is
mlIn2 + n, where m and n are integers to be determined. [7]

END OF QUESTION PAPER
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